Abstract: This study assessed the main factors that affect the city's air pollution levels in Dhaka. Among the variables analyzed, specifically PM 10 , PM 2.5 , SOx, NOx, NO 2 , CO and O 3 , only PM 10 and PM 2.5 exceeded the Bangladesh air quality standards and World Health Organization air quality guidelines. Based on the air pollution level of Dhaka City, SO 2 , NO 2 , CO 2 , and O 3 are not exited the air quality standards, and only PM 10 and PM 2.5 are polluted Level.
Introduction
Dhaka, the capital city of Bangladesh, comprises the Dhaka City Corporation (DCC) and five adjacent municipal areas, Savar, Narayanganj, Gazipur, Keraniganj, and Tongi. The area of this mega city is 1,353 km 2 , of which DCC occupies 276 km 2 . Air pollution in Dhaka City is reported to be serious and damaging to public health. In the winter of 1996-97, air pollution in the city became severest when lead in the air was reported higher than in the atmosphere of any other place of the world [1] . Unfortunately, motor vehicles and brick kilns are the largest sources of particulate air pollution including black carbon in Dhaka [2] . The air pollution of Dhaka comes from different types of brick kilns those are located in different zones of Dhaka [3] .
The earlier governmental interventions, the contribution from the motor vehicles has decreased over the years, and the contributions from the brick industries have become more prominent. The number of brick kilns operating around Dhaka has increased significantly in recent years. Until now, the majority of the brick factories are using Fixed Chimney Kiln (FCK) technology with coal as the primary fuel since it is cheaper than alternatives [4] . FCKs are not energy efficient and thus emissions are relatively high. To reduce the emissions from the brick sector, the government is working to introduce modification in FCK technology and newer technology such as Zigzag and Hybrid Hoffman kilns, which are more energy efficient [4] . Brickfields have been identified as a vital pollutant source of the main cities of the country. At present, the air quality in Dhaka City is severely affected by the pollutants from hundreds of brickfields located at the entrance points into the city, which are Amin Bazar, Keraniganj, Fatulla, Pagla, Tongi, Ashulia [5] . Verification of the applicability of an effective air quality model for Bangladesh conditions, especially for brickfield pollution was the main concern. Particulate matter had been identified as the most significant pollutant in that region which should be addressed immediately [1] .
Dust due to there-suspension on roads, which is an indirect source of motor vehicle activity, is a major cause of air pollution (in the coarse mode of PM), due to lack of sufficient infrastructure (paved roads) to support the growing fleets and congestion. The clusters of brick kilns lying north of Dhaka contribute ~40 percent of the measured fine PM pollution. Growing construction activity (also contributing to the fugitive dust) is leading the demand for brick kilns and burning of biomass and low quality coal is result to pollution [6] .
These receptor modeling studies estimated an average contribution of 30-40% originating from brick kilns to total ambient PM 2.5 pollution. Simulations using CMAQ chemical transport dispersion modeling system over Dhaka and Bangladesh, estimated at least 35% of ambient PM 10 and at least 15% of the ambient PM 2.5 in DMA is associated with brick kiln emissions [7] .
Air pollution has become one of the serious environmental concerns in urban areas, particularly on the adverse health effects that have been associated with ambient fine particles [8] [9] . Due to enhanced human activities producing increased emissions, atmospheric pollution in urban area has become a major issue in many developing countries all over the world. The rates of increase in pollutant concentrations in the cities of the developing countries are higher than those of the developed countries [10] .
The costs and benefits of environmental policies aims at reducing air pollution and provide policy recommendations in order to better address environmental health issues [11] . In general, the study aimed to do analyze the factors that cause air pollution in Dhaka, Bangladesh. Specifically, the study aimed to; identify and determine the significance of the existing air pollution condition in Dhaka, Bangladesh.
Material and Methods
Since April 2002, the DoE has managed a continuous air monitoring station (CAMS) in the Shangshad Bhaban premises. The facility is capable of monitoring all criteria pollutants, except lead. Air pollution data on PM 10 , PM 2.5 , NO 2 , NO x , SO x , CO, and O 3 levels were collected from CAMS. Threshold levels were obtained from the [12] and [13] . The Statistical Analysis Software (SAS) was used to determine significant levels of air pollution in Dhaka City. Air pollution data on factors such as PM 10 
Result
In Dhaka, PM is the air pollutant that is most harmful to public health and the environment as compared with other measured criteria pollutants. Among the group of air pollutants, PM is thought to be the most important with respect to health effects and reduced urban visibility. The major sources of PM in Dhaka are diesel-powered vehicles, two strokes engine gasoline vehicles, and brick kilns [14] .
This study explored the condition of air pollution condition in Dhaka City, as well as the acceptable kilns policy on the surrounding brick kilns in the City. higher than the 24-h average Bangladesh national ambient air quality standard [15] . (Table  2 ). This implies that Dhaka was air-polluted with PM 2.5 in those years. Table 2 presents the summary of results. Tables 1 and 2 proved that the threshold level assessed by the Bangladesh government and WHO was reached by PM 2.5 . Therefore, the PM 2.5 level of Dhaka is immensely polluted. 
CO Assessment on Threshold Level Set by Bangladesh Government and WHO Air Quality Guidelines
Carbon monoxide (CO) is a colorless, odorless, nonirritating but very poisonous gas. It is a product by incomplete combustion of fuel, such as natural gas, coal, or wood. Vehicular exhaust is a major source of CO. 
Discussion
Comparing brick kilns' operating season and nonoperating season, 123 µ/m 3 is the PM 2.5 mean from November to April, while it is 35.4 µ/m 3 from May to October. It is proven that brick kilns emissions are higher during operating season by 88 µ/m 3 . Nevertheless, both seasons are significant and exited the threshold level. Five months per year, brick kilns are the city's main source of fine particulate pollution [16] . Similarly, the annual mean of brick kilns PM 10 from November to April is 118 µ/m 3 , which is higher than then on-operating season. Results show the variation of PM 2.5 and PM 10 mass concentrations of mean values in each season. The characteristic of seasonal variation was observed for PM 10 as well as for the fine particles, with elevated concentrations during the brick production period. Therefore, PM level peaks were very high during brick-making seasons. Both variables were observed to be very high during the operating season than the non-operating season even considering brick production. Also PM 2.5 , PM 10 and BC concentration levels at a receptor site largely depend on the meteorological conditions including rainfall, wind speed and wind direction [15] .
This analysis also proved that in Dhaka City, SO 2 , NO 2 , CO 2 , and O 3 was not exceeded the standards pollution level. Moreover, based on the air pollution level of Dhaka City, SO 2 , NO 2 , CO 2 , and O 3 are not exceeded the standards, and only PM 10 and PM 2.5 are exceeded those standard and made the air polluted.
Conclusion and Recommendation
This study explored the condition of air pollution condition in Dhaka City, as well as the effects on human health of the surrounding brick kilns in Dhaka. Data on air pollution in Dhaka City recorded that the yearly average of PM 10 and PM 2.5 is significantly high. The mean values are greater than that in Bangladesh and as compared with the air quality standard of WHO. The pollution level of PM 10 and PM 2.5 is highly significant, and indicates high pollution in Dhaka. By contrast, the analysis of other pollutants, such as SOx, NOx, SO 2 , CO, and O 3 , indicated a low annual average; mean values are less than that of Bangladesh's government and as compared with air quality standards specified by WHO. Therefore, such 
